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Special Issue (Review Article) S1P Signaling and Fibrosis S1P receptor subtypes 1)S1P1 receptor Fig.1 Signaling mechanisms for widely expressed S1P receptor subtypes S1P1, S1P2 and S1P3 S1P1 and S1P3 couple to Gi to induce Rac-dependent chemotaxis toward S1P, whereas S1P2 mediates inhibition of Rac and cell migration through G12/13-Rho pathway in a manner independent of ROCK. S1P1 and S1P3 mediate activation of eNOS, whereas S1P2 mediates its inhibition. S1P1 and S1P3 could mediate endothelial cell-dependent vascular relaxation, whereas S1P2 and S1P3 induce vascular smooth muscle contraction in certain vascular beds via G12/13 -Rho-ROCK-mediated inhibition of MLCP and Gq-Ca SphK1 is present in both cytosolic and membrane-bound fractions, both being enzymatically active. S1P is exported through plasma membrane S1P transporters to outside of cells. Intracellular S1P is either dephosphorylated back to Sph by S1P phosphatases (SPP) or degraded by S1P lyase (SPL) to hexadecenal (hxdcnl) and ethanolamine-phosphate (Eth-P) to leave sphingolipid metabolic pathway, the latter being used for synthesis of phosphatidylethanolamine (PE), the major glycerophospholipid. Extracellular S1P is dephosphorylated by LPP.
Special Issue (Review Article) S1P Signaling and Fibrosis This pathway also reportedly upregulates SphK1 mRNA and protein levels, leading to local increase in S1P concentration, which in turn acts on S1P2/S1P3 receptors in an autocrine/paracrine manner to activate G12/13-Rho-ROCK pathway. Rho-ROCK-dependent polymerization of actin stress fibers leads to liberation of myocardin-related transcription factor-A (MRTF-A) from G-actin-mediated cytoplasmic sequestration and subsequent nuclear translocation of serum response factor (SRF)/MRTF-A complex, which has been shown to induce transcriptional upregulation of a subset of fibrogenic genes including through a conserved CArG element in the promoter region, which is located within Smad3-and Sp1-dependent promoter region. Thus, the SphK1-S1P axis could constitute a part of TGFdependent activation of Rho-ROCK pathway, In addition to Rho-ROCK pathway, S1P3 mediated activation of Rac leads to generation of reactive oxygen species (ROS). Moreover, S1P3 activation leads to Smad2/3 phosphorylation and .
Conclusion and future perspectives '
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